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NY HARBOR NAVIGATION STUDY 
INTERIM REPORT 50 FOOT CHANNEL PROJECT 

STRUCTURAL 
 
I      PURPOSE 
 
The purpose of this section of the Interim Report is to evaluate the stability of marine 
structures, which are considered critical in terms of potential impact of the proposed 
dredging of Port Jersey, Kill Van Kull, Newark Bay, S. Elizabeth, and Arthur Kill 
Channels to a depth of the 50-foot below mean low water.  The critical facilities were 
selected by choosing all structures that fall within 75 feet from top of the 50-foot (54 foot 
design depth) channel side slope (see Fig. 1). A list of 15 facilities was evaluated, if the 
structure is found unstable, recommendations are proposed to stabilize/ remove/ or 
remove and reconstruct it. The goal is to ensure the continued use of the facilities and 
their ability to transfer cargo to and from vessels and to ensure the continued use of 
waterfront structures such as warehouses, recreation piers, bulkheads etc. 
 
II      METHOD OF ANALYSIS   
 
Before commencing the evaluation, a field investigation was performed, a photograph 
was taken for each structure, and water depth was measured and then converted to mean 
low water. This is based on NOAA (National Oceanic and Atmospheric Administration) 
Water Level Station Data at Bergen Point West Reach, NY. The average water depth was 
reduced by about 4.5 foot to reflect the actual mean low water.  
 
The subsurface soil characteristics are based on the boring log and section view provided 
by the Geology Group. For structures with pile foundations, the CASE (Computer Aided 
Structural Engineering) computer program ‘CPGA’ was used to model the pile group in 
2-D or 3-D analysis, the lateral movement of the structure was then determined. For 
structures with sheet pile/tie back anchorage, the CASE computer program ‘CWALSHT’ 
was used to calculate the safety factor due to 54 foot deep channel dredging. For 
structures requiring removal and reconstruction, the original footprint was kept and new 
structure was analyzed by STAAD.Pro computer program. 
 
III      RESULT SUMMARY 
 
Fifteen (15) facilities were evaluated. Two (2) piers, one dilapidated (one can stay, one 
needs to be partially removed), One (1) pier need to be partially removed and One (1) 
pier need to be removed or replaced. The remaining twelve (12) structures are found to 
be adequate. Following is the detailed tabulation:   
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          Facility            Channel           Type   Dist. from       Lateral                
Recommended 
                                                                     top of slope     Movement          Improvement  
                                                                                             or F.S.                                        
                                              
1. MOTBY Berth         Port Jersey    Pier             0’           1.8”                         none 
 
2. N. of B&O area        KVK             Pier           75’           dilapidated              stay 
 
3. Exxon Pier 6      KVK             Pier           65’            0.73”                      none 
 
4. Commerce St. Pier   KVK             Pier             0’            dilapidated            remove 
 
5. Atlantic Salt Co.       KVK             Bldg.        50’                 0”                       none 
 
6. Std. Tank                  KVK              Pier          50’             0.75”                     none 
 
7. Texaco Piers            Newark Bay   Pier           70’             0.16”                     none  
 
8. Allied Signal             S. Eliz.          Pier            0’            unstable             remove or 
                                                                                                                         replace 
  
9. P&G Piers                Arthur Kill     Pier            0’                 7”                  remove 
                                                                                                                        60’ of pier  
                                                                                                                        or stabilize  
                                                                                                                        with riprap      
 
10. Eliz. Marina 1        Arthur Kill    Bulkhead       90’            1.29                  none   
                                                                                                                      
      Eliz. Marina 2         Arthur Kill   Bulkhead      100’           1.67                  none 
 
11. Eliz. Marina 3        Arthur Kill    Wave screen   70’             0                     none 
 
12. Eliz. Marina 4         Arthur Kill     Pier               65’           .20”                  none 
                                                                                                                    
13. Eliz. Marina 5          Arthur Kill   Walkway      187’          .069”                 none 
                                                                                                                     
14. Chevron Plant 1       Arthur Kill   Bulkhead       65’                               
 
         Section 1                                                                           3.60                   none 
                         
         Section 2                                                                           4.00                   none 
 
15. Chevron Plant 2       Arthur Kill    Pier               70’           2.50”                  none 
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IV   FACILITIES 
 
PORT JERSEY CHANNEL   
 
Facility No.1:  Military Ocean Terminal North Berth (see Photo. No.1) 
 
Marine Ocean Terminal North Berth is a prestressed concrete pile foundation structure,  
The top of 1V: 3H channel slope for 54 foot deep dredge is about 50’ away from toe of 
channel (see Fig.1), the existing back fill rip rap should remain at the same elevation. 
‘CPGA’ computer program is used to analyze the lateral movement of the structure.  The 
structure is modeled in the computer as a 2-D pile group with design parameter soil 
lateral stiffness NH=25 lb/in*3; average unsupported pile length Lu=42’; total pile length 
L=80’; design load is from original berth design load LL=1000 psf, berth load=2900 plf, 
the lateral movement under these design loads is 1.8”. 
 
 
KILL VAN KULL CHANNEL 
 
Facility No.2:  Pier north of B&O Transfer Bridge area (see Photo No.2) 
 
As can be seen in Photo No.2, the pier is dilapidated, and since the structure is about 75’ 
beyond the top of dredge slope (see Fig.2), it does not require removal.  
 
Facility No.3:  Exxon-Constable Hook Pier #6 (see Photo No.3) 
 
Exxon-Constable Hook Pier #6 is a circular shaped concrete pier, supported by 19-42” 
diameter steel pipe piles, for plan and section view see Fig.3.  Assume black silt (from El. 
–40’ to El. –50’) has no lateral resistance, use pile unsupported length Lu=55’, for red-
brown sand layer, lateral stiffness NH=25 lb/in*3.  The piles are bearing on bed rock 
(C33=1), 3-D computer model is input into ‘CPGA’ program, analysis is based on design 
load LL=400 psf, berth load=3000 plf, wave load=2500 plf, berth and wave load may be 
combined. The lateral movement of the structure is found to be 0.73”for the above loads 
with the channel depth of  –54 m.l.w.  No stabilization or improvement is required for 
this structure. 
 
Facility No.4:  Commerce Street Piers (see Photo No.4) 
 
Photo No.4 shows a dilapidated pier, since 1/3 of pier falls within the dredging slope (see  
Fig.4), it is recommended to remove the piles. 
 
Facility No.5:  Atlantic Salt Co. Bldg. (see Photo No.5) 
 
The Atlantic Salt Co. building is supported by woodpile group foundations, based on the 
latest soil boring information (boring log KVK SB-3), there is a negligible amount of soil 
in front of the building (see Fig.5).  It is concluded that after the 54’ deep channel 
dredging, the building foundation should experience little or no soil loss; therefore, the 
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building should have no lateral movement.  No stabilization or improvement is required 
for this structure. 
Facility No.6:  Standard Tank Cleaning Co. Pier (see Photo No.6)  
 
Standard Tank Cleaning Co. Pier is about 60’ wide and 285’ long.  From boring log KVK 
98-11, the top 15’ of soil is black silt, it is assumed that top of mud line goes from El.-31’ 
at boring location KVK 01-SF1-4 to El.+6’ at the shoreline, this gives an average 
unsupported pile length of Lu=15.5’ (see Fig.6).  The wood piles are 12” in diameter, and 
conservatively assuming a pile length L=40’, 2-D ‘CPGA’ computer program modeled 
only half of pier length (144’), soil lateral stiffness was NH=5 lb/in*3, design load: 
vertical load V=400 psf, berthing load H=3000 plf for 54’ deep dredge, lateral 
displacement is about 1.53”/2=0.75” No stabilization or improvement is required for this 
structure. 
 
 
NEWARK BAY CHANNEL 
 
Facility No.7:  Texaco Pier #35 (see Photo No.7) 
 
Texaco Pier #35 is approx. 700’x110’ in size, supported by 12” diameter steel pipe pile 
groups. The subsurface material is approx. 10’ of black silt, 15’ of silty clay and 10’ of 
sand and gravel (see Fig.7).  Assume pile is bearing on bed rock, total pile length L=60’, 
average unsupported length Lu=25’, average soil lateral stiffness NH=10 lb/in*3, since 
there is a two story warehouse sitting on top of the pier, the design vertical load V=1000 
psf, berthing load H=3000 plf, the analysis is based on 1/10 of pier length (70’), 2-D 
modeled by ‘CPGA’ computer program, the lateral movement of the structure during 54’ 
deep dredging is 1.67”/10=0.167”(10 = 1/10 of pier length).  No stabilization or 
improvement is required for this structure. 
 
 
SOUTH ELIZABETH CHANNEL 
 
Facility No.8:  Allied Signal Pier (see Photo No.8) 
 
The Allied Signal Pier is about 20’x345’ in dimension, supported by woodpile groups 
foundation.  For 54’ deep dredging with 1V: 3H side slope.  The whole structure will 
have no soil to support the piles (see Fig.8).  It is recommended to remove or replace the 
structure.   
 
ARTHUR KILL CHANNEL 
 
Facility No.9:  Proctor & Gamble Pier (see Photo No.9) 
 
Assume woodpiles are bearing on bedrock.  For 54’ deep dredging with 1V: 3H side 
slope, wood piles will have about 60’ of pier length with less than 5’ deep of soil support 
(see Fig.9).   A 60 feet length of the pier was analyzed using a 2-D modeled by ‘CPGA’ 
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computer program. The lateral movement of the structure during 54’ deep dredging is 7.0 
inches. The piles are assumed to bear on bedrock with a total pile length L= 45’ and the 
unsupported length Lu=31’, average soil lateral stiffness NH=750 lb/in*2, the design 
vertical load V= 244 kips and a horizontal load H= 25 kips.  To stabilize the pier, an 
investigation is on going to place riprap in front and between the piles to reduce the 
movement of the pier.  Placing riprap to stabilize the pier will require coordination with 
environmental agencies on the state and federal level. Another option if riprap cannot be 
placed is to remove 60’ feet of pier within the dredge side slope. 
 
Facility No.10:  City of Elizabeth Marina Steel Sheet Pile (see Photo No.10) 
 

a. The City of Elizabeth Marina Steel Sheet Pile at the location in Fig.10 section 1-1 
has a distance of 90’ from the toe of 54’ deep channel slope, sheet pile is driven to 
bed rock at El.-28’, with the embankment side slope of 1V: 3H.  The western side 
of the channel was realigned so the channel side slope will not extend into the 
steel sheet pile bulkhead. The top of the channel slope is 60 feet from the steel 
sheet bulkhead. No stabilization will be required for this bulkhead since the 
deepening of the channel to 54’ will not remove any of the supporting soil or 
bedrock. An analysis was performed on this section using the Corps CWALSHT 
Program, which computes passive safety factor and maximum deflection.  The 
passive safety factor for this bulkhead equals to 1.29 for Fixed Earth Method and 
the maximum deflection equaled to .76 inches at Elevation –11.0 Mean Low 
Water. 

 
 

b. The City of Elizabeth Marina Steel Sheet Pile at the location in Fig.10 section 2-2 
is a distance of 100’ from the toe of 54’ deep channel slope, sheet pile is driven to 
bed rock at El.-28’.  The top of the channel slope is 50 feet from the steel sheet 
bulkhead.   An analysis was performed on this section using the Corps 
CWALSHT Program, which computes passive safety factor and maximum 
deflection.  The passive safety factor for this bulkhead equaled to 1.67 for Fixed 
Earth Method and the maximum deflection equaled to .71 inches at Elevation –
11.0 Mean Low Water.  No stabilization will be required for this bulkhead since 
the deepening of the channel to 54’ will not remove any of the supporting soil or 
bedrock. 

 
Facility No.11:  City of Elizabeth Marina Wave Screen (see Photo No.11) 

  
Wave screen structure is a timber pile supported structure; the bedrock surface is high in 
the area (see Fig.11).  After 54’ deep dredging with 1V: 3H embankment side slope.  The 
toe of the channel slope is 70 feet from the wave screen.  The western side of the channel 
was realigned so that the channel side slope will not extend into the wave screen 
structure.  The top of the slope is 55 feet from the wave screen structure and the 
deepening of the channel to 54’ will not affect the  
wave screen structure.  No stabilization or improvement is required for this structure. 
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Facility No.12:  City of Elizabeth Marina Public Recreation Pier (see Photo No.12) 
 
The Elizabeth Marina Public Recreation Pier is a timber pile supported structure. The 
bedrock surface is also high in the area. After 54’ deep dredging with 1V: 3H 
embankment side slope (see Fig.12).  The toe of the channel slope is 65 feet from the 
wooden pier.  The western side of the channel was realigned so that the channel side 
slope will not extend into the recreation pier.  The top of the slope is 20 feet from the 
wooden pier and the deepening of the channel to 54’ will not affect the recreation pier.  
The pier was analyzed using a 2-D modeled by ‘CPGA’ computer program. No 
stabilization is required for the recreation pier since none of the soil supporting the 
wooden piles will be removed during the deepening of the channel.   
 
Facility No.13:  City of Elizabeth Marina Walkway (see Photo No.13)   
 
The Elizabeth Marina Walkway is a wood pile supported pier structure, the structure is 
187 away from toe of 54’ deep channel side slope, with 1V: 3H embankment side slope 
(Fig 13).  The western side of the channel was realigned so that the channel side slope 
will not extend into the walkway structure.  The top of the slope is 65 feet from the 
walkway and the deepening of the channel to 54’ will not affect the walkway.  Due to the 
uncertainty of subsurface data, a new boring was drilled about 20’ in front of walkway, 
based on new boring log AK-SB 02-2, the new section is shown in Fig 13, the 
embankment slope should remain the same as existing configuration, for slope stability 
analysis, see geotechnical section of this report.  The lateral movement of the structure 
during 54’ deep dredging is .066 inches. The piles are assumed to be bearing on bedrock. 
The total length, L= 40 feet for each pile, average unsupported length Lu=25’, average 
soil lateral stiffness NH=. 01 lb/in*2, the design vertical load V= 15 kips, the analysis is 
based on a total number of 20 piles.  No stabilization is required for the walkway since 
none of the soil supporting the wooden piles will be removed during the deepening of the 
channel. The movement of the walkway during the dredging is minimal. 
 
Facility No.14:  Chevron Lubricant Plant Bulkhead (see left side of Photo No.14)  
 
Chevron Lubricant Plant bulkhead is a steel sheet pile supported structure and is 65’ 
away from toe of 54’ deep channel slope, with 1V: 3H embankment side slope. The 
existing marine structure is to be replaced with a new bulkhead. The new bulkhead will 
be tied-back to bedrock using soil/rock anchors. The sheet piling for the new bulkhead 
will be driven to bedrock. CME Inc. the property lessee will construct the new bulkhead, 
which is designed by T&M Associates.  The steel bulkhead is 70’ away from toe of the 
54’ deep channel side slope, with 1V: 3H embankment side slope.  The top of the slope is 
60 from the steel sheet bulkhead where the deepening of the channel to 54’ will not affect 
this structure. An analysis was performed on this section using the Corps CWALSHT 
Program, which computes passive safety factor and maximum deflection.  The passive 
safety factor for this bulkhead equaled to 3.60 for the fixed earth method and the 
maximum deflection equaled to .12 inches at Elevation 15.0 Mean Low Water. No 
stabilization is required for this bulkhead since none of the soil supporting the bulkhead 
will be removed during the deepening of the channel. 
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Facility No.15:  Chevron Lubricant Plant Pier (see right side of Photo No.14) 
 
Chevron Lubricant Plant Pier is a plant material delivery pier, the structure is supported 
by woodpiles and the outer most row of piles are dilapidated and was not considered in 
the analysis. The first row of pile is about 70’ away from the toe of the 54’ deep dredging 
slope, with 1V: 3H embankment side slope, (see Fig.14).   The top of the slope is 45 from 
the pier where the deepening of the channel to 54’ will not affect the woodpiles.  The pier 
was analyzed using a 2-D modeled by ‘CPGA’ computer program. The lateral movement 
of the structure during 54’ deep dredging is .25 inches. The piles are assumed to be 
bearing on bedrock. The total length, L=50 feet for each pile, average unsupported length 
Lu=30’, average soil lateral stiffness NH=100 lb/in*3, the design vertical load V= 200 
kips, the analysis is based on of pier length 50.’with total number of piles equaled to 50.  
No stabilization is required since the soil supporting the pier will not be removed during 
the deepening of the channel and the lateral movement is minimal.    
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Photo No. 1  Marine Ocean Terminal North Berth 

 

 
Photo No. 2   Pier in North of B & O Transfer Bridge Area 



 
 Photo No. 3 Exxon-Constable Hook Pier #6 
 

 
 Photo No. 4 Commerce Street Piers 



 
 Photo No. 5 Atlantic Salt Co. Building 
 

 
 Photo No. 6 Standard Tank Cleaning Co. Pier 



 
 Photo No. 7 Texaco Pier #35 
 

 
 Photo No. 8 Allied Signal Pier 



 
 Photo No. 9 Proctor & Gamble Pier 
 

 
 Photo No. 10 City of Elizabeth Marina Steel Sheet Pile 



 
 Photo No. 11 City of Elizabeth Marina Wave Screen 
 

 
 Photo No. 12 City of Elizabeth Marina Recreation Pier 



 
 Photo No. 13 City of Elizabeth Marina Walk Way 
 

 
 Photo No. 14 Chevron Plant Pier  (Right) and Bulkhead (Left) 
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